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(57) ABSTRACT

Methods and apparatuses are provided for performing com-
munication by a UE 1n a mobile communication system. A
speed of the UE 1s measured by using an acceleration sensor
in the UE. The UE determines that a change of the measured
speed 1s detected 1n accordance with a predetermined criteria.
The UE transmits information about the measured speed to a
serving base station 1f the change of the measured speed 1s
detected. Information about a target cell determined by the
serving base station based on the measured speed 1s received
from the serving base station. A handover procedure to the
target cell 1s performed 1n response to recerving the informa-
tion about the target cell.
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METHOD AND APPARATUS FOR
COMMUNICATING WITH BASE STATION
BASED ON SPEED OF USER EQUIPMENT IN
MOBILE COMMUNICATION SYSTEM
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BACKGROUND OF THE INVENTION

1. Field of the Invention 20

The present 1invention relates generally to a method and
apparatus for a communication procedure 1n a wireless com-
munication system, and more particularly, to a method and
apparatus for using the speed of a User Equipment (UE) or a
Mobile Station (MS) for a commumnication procedure for 25
selecting a cell in a wireless communication system.

2. Description of the Related Art

Recently, wireless communication systems have evolved
to more miniaturize cells to support a high data rate for UEs
with high mobility. Accordingly, micro cells and macro cells 39
may coexist 1n the same area, and the overall system perior-
mance may significantly depend on the cell types to which the
UEs are connected.

FI1G. 1 1llustrates a conventional wireless mobile commu-
nication system 1n which micro cells and a macro cell coexist.
In the following description, the terms ‘cell” and ‘Node B (or
Base Station)” will have the same meaning.

Referring to FIG. 1, aplurality ofmicro cells 110, 120, 130,
140, 150 and 160 are present in a macro cell 100. In the ,,
wireless communication system, however, the micro cells
110, 120, 130, 140, 150 and 160 should not necessarily be
located within the macro cell 100, and may be present out of
the macro cell 100.

The moving speed of a UE may be high or low within the 45
service coverage. Reference numeral 170 represents a UE
moving at low speed, while reference numeral 180 represents
a UE moving at high speed.

The UE 170 moving at low speed 1s highly likely to be
located in a micro cell represented by reference numeral 130 >©
for a considerable time, so 1t 1s preferable that the micro cell
130, rather than the macro cell 100, 1s a serving cell for the UE
170. However, the UE 180 moving at high speed will be
located 1n 1ts current micro cell 120 for a short period of time.
Due to this high speed movement, 1f the micro cell 120 1s
determined as a serving cell for the UE 180, a handover
procedure may Irequently occur. Thus, 1t would be more
efficient for the macro cell 100, rather than the micro cell 120,
to be a serving cell for the UE 180. In other words, the
eificiency of the system may be improved by determiming the
cell providing a service to a UE, based on the moving speed of
the UE.

In the conventional mobile communication system, a UE or
a Node B estimates a channel and the speed of the UE depend- 45
ing on the estimated channel, and determines a target cell or
serving cell to which the UE will perform handover, based on
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the estimated speed of the UE. However, this scheme of
estimating the speed of a UE by the channel estimation tends
to be 1naccurate.

SUMMARY OF THE INVENTION

Aspects of the present invention are to provide methods
and apparatuses for performing a communication procedure
based on the speed measured by a UE, a Node B-led handover
procedure based on the speed measured by a UE, a UE-led
handover procedure based on the speed measured by a UE, a
random access procedure based on the speed measured by a
UE, and an 1n1tial negotiation procedure with a Node B based
on the speed measured by a UE.

In accordance with an aspect of the present invention, a
method 1s provided for performing communication by a UE in
a mobile communication system. A speed of the UE 1s mea-
sured by using an acceleration sensor in the UE. The UE
determines that a change of the measured speed 1s detected 1n
accordance with a predetermined criteria. The UE transmits
information about the measured speed to a serving base sta-
tion 11 the change of the measured speed 1s detected. Infor-
mation about a target cell determined by the serving base
station based on the measured speed 1s received from the
serving base station. A handover procedure to the target cell 1s
performed 1n response to receiving the information about the
target cell.

In accordance with another aspect of the present invention,
a method 1s provided for performing commumnication by a UE
in a mobile communication system. A speed of the UE 1s
measured by using an acceleration sensor 1n the UE. A serv-
ing cell 1s determined based on the measured speed. A random
access procedure 1s performed to a base station of the serving
cell. A type of the serving cell 1s determined based on a
comparison between the measured speed and a threshold, the

type of the serving cell being one of a micro cell and a macro
cell.

In accordance with another aspect of the present invention,
a method 1s provided for performing communication by a UE
in a mobile communication system. A speed of the UE 1s
measured by using an acceleration sensor in the UE. UE
capability information including the measured speed 1s gen-
crated. The UE capability information 1s transmitted to a
serving base station. An 1nitial negotiation procedure 1s per-
formed with the serving base station based on the measured
speed.

In accordance with another aspect of the present invention,
a UE 1s provided for performing communication in a network.
The UE includes a speed measurer configured to measure a
speed of the UE by using an acceleration sensor. The UE also
includes a controller configured to determining that a change
of the measured speed 1s detected in accordance with a pre-
determined criteria, to transmit information about the mea-
sured speed to a serving base station 1f the change of the
measured speed 1s detected, to receive, from the serving base
station, information about a target cell determined by the
serving base station based on the measured speed, and to
perform a handover procedure to the target cell.

In accordance with another aspect of the present invention,
a UE 1s provided for performing communication in a network.
The UE includes a speed measurer configured to measure a
speed of the UE by using an acceleration sensor. The UE also
includes a controller configured to determining a serving cell
based on the measured speed, and to perform a random access
procedure to a base station of the serving cell. A type of the
serving cell 1s determined based on a comparison between the
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measured speed and a threshold, the type of the serving cell
bemg one of a micro cell and a macro cell.

In accordance with another aspect of the present invention,
a UE 1s provided for performing communication in a network.
The UE 1includes a speed measurer configured to measure a
speed of the UE. The UE also includes a controller configured
to generate UE capability information including the mea-
sured speed, to transmit the UE capability information to a
serving base station, and to perform an imtial negotiation
procedure with the serving base station based on the mea-
sured speed.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features, and advantages of
embodiments of the present invention will be more apparent
from the following description taken 1n conjunction with the
accompanying drawings, 1n which:

FI1G. 1 1llustrates a wireless mobile communication system
in which micro cells and a macro cell coexist, according to the
prior art;

FI1G. 2 1llustrates a basic concept of the present invention;

FIG. 3 illustrates a handover procedure according to a first
embodiment of the present invention;

FIG. 4 illustrates a handover procedure according to a
second embodiment of the present invention;

FIG. 5 1llustrates a random access procedure according to
a third embodiment of the present invention;

FI1G. 6 illustrates an imitial negotiation procedure according,
to a fourth embodiment of the present invention; and

FIG. 7 1llustrates a structure of a UE according to an
embodiment of the present invention.

Throughout the drawings, the same drawing reference

numerals will be understood to refer to the same elements,
features and structures.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

Embodiments of the present invention will now be
described 1n detail with reference to the annexed drawings. In
the following description, a detailed description of known
functions and configurations incorporated herein has been
omitted for the sake of clarity and conciseness. Terms used
herein are defined based on functions in the present invention
and may vary according to users’ itentions or practices.

In the present mvention, a UE measures 1ts speed and
performs a communication procedure based on the measured
speed. The communication procedure may include, for
example, a Node B-led handover procedure, a UE-led han-
dover procedure, a random access procedure, and an 1nitial
negotiation procedure with a Node B.

It 1s determined which of the two different types of han-
dover procedures the UE will use by the presetting corre-
sponding to termination of the Node B’s communication or
termination of the UE’s communication, or a Node B may
determine a type of the handover procedure and inform a UE
of the determined handover procedure.

FI1G. 2 illustrates the basic concept of the present invention.

It 1s assumed herein that a UE 210 1s capable of measuring,
its own speed. The speed may include acceleration. For
example, 11 the UE 210 has an acceleration sensor to measure
its speed, the UE 210 measures 1ts speed using an acceleration
sensor 1n step (1). Thereatter, the UE 210 performs a com-
munication procedure with a Node B 220 based on the mea-
sured speed 1n step (2).
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Various embodiments of the present invention will now be
described below, and should not necessarily be performed
independently. All or some components thereof may be
interoperable.

In the Node B-led handover procedure corresponding to a
first embodiment of the present invention, i a UE measures
its speed and feeds back (or reports) the measured speed
information to a serving Node B, the serving Node B may
determine a target Node B by considering the speed of the UE,
and perform a handover procedure.

In the UE-led handover procedure corresponding to a sec-
ond embodiment of the present invention, a UE may measure
its speed, determine a target cell by considering the measured
speed, report the determined target cell to the current serving
Node B by the measurement report, and perform a handover
procedure.

In the random access procedure corresponding to a third
embodiment of the present invention, a UE may measure 1ts
speed, determine a serving cell by considering the measured
speed, and perform a random access procedure to the deter-
mined serving cell.

In the mitial negotiation procedure with a Node B corre-
sponding to a fourth embodiment of the present invention, a
UE may measure 1ts speed, insert the measured speed infor-
mation mto UE capability information, report the UE capa-
bility information to the serving cell, and perform 1nitial
negotiation with the serving cell.

FIG. 3 illustrates a handover procedure according to a first
embodiment of the present invention.

FIG. 3 corresponds to the Node B-led handover procedure,
wherein 11 a UE measures 1ts speed and reports the measured
speed to a serving Node B, the serving Node B performs a
handover procedure based on the measured speed.

In step 310, a UE 210 measures 1ts speed using, for
example, an acceleration sensor.

In step 320, the UE 210 reports the measured speed by
transmitting the measured speed to a serving Node B220. The
speed measurement 1n step 310 and the speed report 1n step
320 may be performed periodically or aperiodically.

In the case of the periodic speed measurement and report,
a period of the speed measurement and report may be deter-
mined 1n advance between the UE 210 and the serving Node
B 220. The serving Node B 220 may provide the UE 210 with
information about the period of the speed measurement and
report.

In the case of the aperiodic speed measurement and report,
timing of the speed measurement and report may be deter-
mined by the UE 210. For example, upon detecting a change
in speed 1n accordance with criteria while monitoring 1ts
speed, the UE 210 may report 1ts speed to the serving Node B
220. Timing of the speed measurement and report may be
determined by the serving Node B 220. In this case, the
serving Node B 220 may send a speed report request message
to the UE 210 1 a traific channel or a separate control chan-
nel.

In step 330, the Node B 220 determines a target cell by
considering the speed of the UE 210. In this step, the serving
Node B 220 may use a method of setting a threshold. For
example, 11 the speed of the UE 210 1s less than or equal to a
threshold, the Node B 220 may determine a micro cell as a
target cell, and if the speed of the UE 210 1s greater than the
threshold, the Node B 220 may determine a macro cell as a
target cell.

In step 340, the Node B 220 performs a handover procedure
with the UE 210 to hand over the UE 210 to the determined
target cell. The handover procedure, a well-known procedure
in the art, may be performed 1n various manners. However, as
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this 1s not the main subject of the present invention, a detailed
description thereof will be omaitted.

FIG. 4 illustrates a handover procedure according to a
second embodiment of the present invention.

FIG. 4 corresponds to the UE-led handover procedure,
wherein 1 a UE measures 1ts speed, determines a target cell by
considering the measured speed, and reports the determined
target cell to the current serving Node B, Node B performs a
handover procedure based on the measured speed.

In step 410, a UE 210 measures its speed using, for
example, an acceleration sensor.

In step 420, the UE 210 determines a target cell by consid-
ering the measured speed. In this step, the UE 210 may use a
method of setting a threshold. For example, 11 the speed of the
UE 210 1s less than or equal to a threshold, the Node B 220
may determine a micro cell as a target cell, and 11 the speed of
the UE 210 1s greater than the threshold, the Node B 220 may
determine a macro cell as a target cell.

In step 430, the UE 210 reports imformation about the
determined target cell to the current serving Node B 220,
which information may be transmitted in a traffic channel or
a separate control channel.

In step 440, the serving Node B 220 performs a handover
procedure with the UE 210 to hand over the UE 210 to the
target cell. The handover procedure, a well-known procedure
in the art, may be performed 1n various manners. However, as
this 1s not the main subject of the present invention, a detailed
description thereof will be omaitted.

FIG. § 1llustrates a random access procedure according to
a third embodiment of the present invention.

In FIG. 5, a UE measures 1ts speed, determines a serving
cell by considering the measured speed, and performs a ran-
dom access procedure to the serving cell.

In step 510, the UE 210 measures its speed using, for
example, an acceleration sensor.

In step 520, the UE 210 determines a serving cell by con-
sidering the measured speed. In this step, the UE 210 may use
a method of setting a threshold. For example, 11 the speed of
the UE 210 1s less than or equal to a threshold, the Node B 220
may determine a micro cell as a serving cell, and 1f the speed
of the UE 210 1s greater than the threshold, the Node B 220
may determine a macro cell as a service cell.

In step 530, the UE 210 performs a random access proce-
dure with the determined serving Node B 220. The random
access procedure, a well-known procedure 1n the art, may be
performed 1n various manners. However, as this 1s not the
main subject of the present invention, a detailed description
thereof will be omitted.

FI1G. 6 illustrates an imitial negotiation procedure according,
to a fourth embodiment of the present invention.

In FIG. 6, a UE measures 1ts speed, inserts the measured
speed mformation into UE capability information, transmaits
the UE capability information to a serving cell, and performs
initial negotiation with the serving cell.

In step 610, a UE 210 measures 1ts speed using, for
example, an acceleration sensor.

In step 620, the UE 210 1inserts information about the
measured speed into UE capability information. The UE
capability information, including information such as a data
rate of the UE 210, 1s used for initial negotiation with a
serving Node B 220.

In step 630, the UE 210 transmits the UE capability infor-
mation including information about the measured speed to
the serving Node B 220.

In step 640, the UE 210 and the Node B 220 perform an
initial negotiation procedure by considering the information
about the measured speed. The 1mitial negotiation procedure,
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a well-known procedure in the art, may be performed 1n
various manners. However, as this 1s not the main subject of
the present invention, a detailed description thereof will be
omitted.

FIG. 7 illustrates a structure of a UE according to an
embodiment of the present invention.

In FIG. 7, a UE 700 includes a speed measurer 710, a
controller 720 and a transcerver 730.

The speed measurer 710 measures speed of the UE 700,
and delivers the measured speed of the UE 700 to the con-
troller 720. Although the speed measurer 710 may employ a
method of measuring the speed of the UE 700 using an accel-
eration sensor, the speed measurement 1s not limited to the
acceleration sensor-based speed measurement.

The controller 720 transmits information about the mea-
sured speed of the UE 700 to a Node B via the transceiver 730.
Thereaftter, the controller 720 performs communication pro-
cedures with the Node B based on the information about the
speed of the UE 700.

An operation of the controller 720 may vary depending on
embodiments of the present invention.

A description will now be made of an operation of the
controller 720 1n the Node B-led handover procedure corre-
sponding to the first embodiment of the present invention.

When a UE measures its speed and reports the measured
speed to a serving Node B, the serving Node B performs a
handover procedure based on the measured speed.

The controller 720 transmits the measured speed to the
serving Node B via the transceiver 730. The speed measure-
ment and report may be performed periodically or aperiodi-
cally.

In the case of periodic speed measurement and report, a
period of the speed measurement and report may be deter-
mined 1n advance between the UE 700 and the Node B. The
Node B may provide the UE 700 with information about the
period of the speed measurement and report.

In the case of aperiodic speed measurement and report,
timing of the speed measurement and report may be deter-
mined by the controller 720. For example, upon detecting a
change 1n speed 1n accordance with criteria while monitoring
the speed of the UE 700 measured by the speed measurer 710,
the controller 720 may report the speed to the serving Node B.
Timing of the speed measurement and report may be deter-
mined by the serving Node B. In this case, the controller 720
may receive a speed report request message from the serving
Node B, control the speed measurer 710 based thereon, and
report the control results to the serving Node B. The speed
report request message may be recerved in a traffic channel or
a separate control channel. Thereafter, the controller 720
performs a handover procedure with the Node B to the target
cell that the serving Node B has determined by considering
the speed of the UE 700.

A description will now be made of an operation of the
controller 720 i the UE-led handover procedure correspond-
ing to the second embodiment of the present invention.

When a UE measures 1ts speed, determines a target cell by
considering the measured speed, and reports the determined
target cell to the current serving Node B, the serving Node B
performs a handover procedure based on the measured speed.

The controller 720 determines a target cell in consideration
of the measured speed, by using a method of setting a thresh-
old. For example, 11 the speed of the UE 700 1s less than or
equal to a threshold, the controller 720 may determine a micro
cell as a target cell, and 11 the speed of the UE 700 1s greater
than the threshold, the controller 720 may determine a macro
cell as a target cell. The controller 720 reports information
about the determined target cell to the current serving Node B
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via the transceiver 730, which information may be transmit-
ted 1n a traffic channel or a separate control channel. There-
aiter, the controller 720 performs a handover procedure with
the serving Node B to be handed over to the target cell.

A description will now be made of an operation of the
controller 720 1n the random access procedure corresponding
to the third embodiment of the present invention.

In the third embodiment, a UE measures 1ts speed, deter-
mines a serving cell by considering the measured speed, and
performs a random access procedure to the serving cell.

The controller 720 determines a serving cell 1n consider-
ation of the measured speed, by using a method of setting a
threshold. For example, 1f the speed of the UE 700 1s less than
or equal to a threshold, the controller 720 may set a micro cell
as a serving cell, and 1f the speed of the UE 700 1s greater the
threshold, the controller 720 may determine a macro cell as a
serving cell. Thereaftter, the controller 720 performs a random
access procedure with the determined serving Node B.

A description will now be made of an operation of the
controller 720 1n the 1nitial negotiation procedure between a
UE and a Node B corresponding to the fourth embodiment of
the present invention.

In the fourth embodiment, a UE measures 1ts speed, inserts
the measured speed into UE capability information, transmits
the UE capability information to a serving cell, and performs
initial negotiation with the serving cell.

The controller 720 1nserts information about the measured
speed 1into the UE capability information. The UE capability
information, including information such as a data rate of the
UE 700, 1s used for in1tial negotiation with a Node B. There-
aiter, the controller 720 transmits the UE capability informa-
tion 1ncluding the mnformation about the measured speed to
the Node B via the transceiver 730. Thereatter, the controller
720 performs an 1nitial negotiation procedure with the Node
B by considering the information about the measured speed.

As 1s apparent from the foregoing description, the present
invention performs several communication procedures based
on the speed measured by a UE, making 1t possible to select a
target Node B during handover, select a serving Node B
during random access, and perform initial negotiation with a
Node B, based on the accurate speed of the UE. As aresult, the
communication procedures are performed based on the accu-
rate status of the UE, thereby increasing system efficiency.

While the invention has been shown and described with
reference to certain embodiments thereof, it will be under-
stood by those skilled 1n the art that various changes in form
and details may be made therein without departing from the
spirit and scope of the ivention as defined by the appended
claims and their equivalents.

What 1s claimed 1s:

1. A method for performing communication by a user
equipment (UE) 1n a mobile communication system, the
method comprising:
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measuring a speed of the UE by using an acceleration

sensor 1n the UE;

determining, by the UE, that a change of the measured

speed 1s detected 1n accordance with a predetermined
criteria;

transmitting, by the UE, information about the measured

speed to a serving base station 1f the change of the
measured speed 1s detected;

recerving, from the serving base station, information about

a target cell determined by the serving base station based
on the measured speed; and

performing a handover procedure to the target cell 1n

response to receiving the information about the target
cell.

2. The method of claim 1, wherein a type of the target cell
1s determined based on a comparison between the measured
speed and a threshold, the type of the target cell being one of
a micro cell and a macro cell.

3. The method of claim 1, further comprising:

measuring a speed of the UE by using an acceleration

sensor 1n the UE prior to connecting with the serving
base station;

generating UE capability information including the mea-

sured speed;

transmitting the UE capability information to the serving

base station; and

performing an 1nitial negotiation procedure with the serv-

ing base station based on the measured speed.

4. A user equipment (UE) for performing communication
in a network, the UE comprising:

a speed measurer configured to measure a speed of the UE

by using an acceleration sensor; and

a controller configured to determining that a change of the

measured speed 1s detected 1n accordance with a prede-
termined criteria, to transmit information about the mea-
sured speed to a serving base station 1 the change of the
measured speed 1s detected, to receive, from the serving
base station, information about a target cell determined
by the serving base station based on the measured speed,
and to perform a handover procedure to the target cell.

5. The UE of claim 4, wherein a type of the target cell 1s
determined based on a comparison between the measured
speed and a threshold, the type of the target being one.

6. The UE of claim 4, wherein the speed measurer 1s further
configured to measure a speed of the UE prior to connecting
with the serving base station, and

wherein the controller 1s further configured to generate UE

capability information including the measured speed, to
transmit the UE capability information to the serving
base station, and to perform an 1nitial negotiation pro-
cedure with the serving base station based on the mea-
sured speed.
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